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Taurodontism, an Isolated Trait Associated with Syndromes and
X-Chromosomal Aneuploidy

MARK T. JASPERS1 AND CARL J. WITKOP, JR.2

SUMMARY

A review of the literature on teeth with enlarged pulp chambers and apical
displacement of the bifurcation or trifurcation of roots (taurodontism) and
investigation of the association of this trait with X-chromosomal aneuploidy
shows that: (1) Taurodontism is not a rare trait in modem man, as indicated
by the majority of recent reports, but occurs in approximately 2.5% of adult
Caucasians. (2) Taurodontism occurs in syndromes, particularly in those
having an ectodermal defect. (3) Among 12 patients showing taurodontic
teeth radiographically, all had normal karyotypes. (4) Among 12 patients
showing various combinations of X-chromosomal aneuploidy, 11 had
taurodontic molars. (5) Patients with a female habitus and X-chromosomal
aneuploidy as well as patients with a male habitus and X-chromosomal states
have taurodontic teeth. (6) There is no simple association of the degree of
taurodontism and the number of X chromosomes, but, in general, patients
with the more severe forms of the trait- meso- or hypertaurodontism - are
more likely to have X-chromosomal aneuploidy. While taurodontism may be
viewed as an extension of a continuous trait of pulp chamber size, the
extreme shape may arise when conditions disturbing the epithelial-derived
root sheath produce a generalized amplified instability of development, as
has been suggested from tissue culture studies of X-chromosomal aneuploid
cells.
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REVIEW OF THE LITERATURE

Unusually shaped teeth having a cylindrical or prismatic form were described in
remnants of prehistoric hominids in 1903 by de Terra [1], in 1907 by Gorjanovic-
Kramberger [2] and Adloff [3], and in modem man in 1909 by Pickerill [4]. These
observers noted that this tooth form was different from that usually seen in modern
human dentitions, but no attempt was made by any of these authors to name these
peculiar teeth.

In 1913, Keith [5] coined the term "taurodontism" to describe this unusual tooth
form. Keith defined taurodontism as "a tendency for the body of the tooth to enlarge at
the expense ,of the roots. It is a tendency to assume the condition seen in the ox." The
term's origin is from the Greek tauros, which means "bull," and odontos, which
refers to "tooth." Keith termed the "opposite condition" -that seen in the teeth of
carnivora, where the body of the tooth is above the alveolar border: "cynodontism" or
doglike teeth (fig. 1). Shaw [6], in 1928, classified subtypes of the condition as
"hypotaurodontism," "mesotaurodontism," and "hypertaurodontism" to more accu-
rately define the degree to which this condition is manifest (fig. 2). Witkop [7] defined
taurodontism thus: "Taurodont teeth have pulp chambers in which the bifurcation or
trifurcation is displaced apically, so that the chamber has a greater apico-occlusal
height than in cynodont teeth and lacks a constriction at the level of the cementoenamel
junction. The distance from the bifurcation or trifurcation of the roots to the
cementoenamel junction is greater than the occlusal-cervical distance."
The first report of taurodontism in modem man's dentition was published in 1909 by

Pickerill [4], who used the term "radicular dentinoma" to describe the condition. He
described two maxillary first molars exhibiting an overall cuboidal or "bale" shape
with normal crowns, and one central quadrilateral-shaped pulp cavity instead of
individual root canals.

Following this initial case report, no other reports of taurodontism appeared in the
literature for approximately 50 years. Since Lunt's [8] description of a single tooth in

FIG. 1. -Taurodontic maxillary molar tooth. Note elongated pulp chamber (A) and apically positioned
trifurcation (B).
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NORMAL
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FIG. 2. -Diagrammatic representation of normal (cynodontic) tooth and three subclasses of taurodontic
teeth as proposed by Shaw [6].

1954, the recent literature contains not infrequent reports of taurodontism as an isolated
oddity, a familial trait, a trait with high frequency in Eskimos [9, 10], and associated
with several types of other systemic disturbances [11]. These case reports are
summarized in table 1.

Etiology and Pathogenesis

Theories concerning the etiology of taurodontism have varied: "a specialized or
retrograde character" [3]; a primitive pattern [66, 67]; a Mendelian recessive [6, 25];
an atavistic feature [68]; and, "without doubt, a mutation" [69]. Other theories
include: a continuous trait without discrete modes of expression [32, 70], an
"X-linked" system [21], "familial in nature" [30], and an autosomal dominant trait,
at least when associated with amelogenesis imperfecta or the trichodentoosseous
(TDO) syndrome [32, 44, 46, 48, 51-53]. Witkop [7, 11] and Witkop and Sauk [71]
stated that while some kindreds exhibiting taurodontism associated with amelogenesis
imperfecta or the TDO syndrome indicate an autosomal dominant mode of inheritance,
the inheritance of taurodontism as an isolated trait is less clear. Ackerman et al. [32]
feel that the morphology of the roots of teeth is primarily determined genetically but
that it may be modified environmentally.

Explanations of the pathogenesis of taurodont formation include "an unusual
developmental pattern" [72]; a delay in calcification of the pulp chamber floor [72,
73]; an odontoblastic deficiency [69]; an alteration in Hertwig's epithelial root sheath,
with an apparent failure of the epithelial diaphragm to invaginate at the normal
horizontal level [16]; and "a delayed or incomplete union of the horizontal flaps of the
epithelial diaphragm" [30].

Objective Measurement of Taurodontism

Several attempts have been made to define the term "taurodontism" objectively.
These attempts followed Shaw's subclassification of taurodont teeth into hyper-.
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meso-, and hypo- types. Keene [74] attempted to define certain radiographic features of
mandibular root morphology in biometric terms in a study of 247 white males. He
developed a "taurodontism index" by comparing the vertical height of the pulp
chamber to the vertical height of the tooth portion containing the pulp. Using this
index, Keene [74] was able to biometrically define Shaw's hypo-, meso-, and
hypertaurodont teeth. Keene's "taurodontism index," however, was criticized by
Stenvik et al. [38], who felt that a biometric description of taurodontism such as
Keene's did not consider the changes in the size of the pulp chamber brought about by
physiological aging.

Blumberg et al. [70] attempted to define taurodontism by the use of metrical
attributes which were considered not likely to be influenced by environmental factors.
From a population sample of 200 individuals, a discriminant analysis was developed.
Through this analysis, the authors were able to distinguish certain tooth dimensions
that permitted distinguishing between taurodontic and nontaurodontic molars. The
analysis found no influence on the sample from caries, sex, or age, but did find
differences due to race. The dimensions utilized are constant throughout life and are
unaffected by aging or wear.

In their work with this discriminant analysis, however, Blumberg et al. [70] initially
selected teeth with elongated pulp chambers from their population using subjective
criteria. These teeth were termed taurodontic; teeth subjectively considered normal
were classified nontaurodontic. These two populations formed the basis for the
development of the discriminant analysis. Since the precise point at which a tooth must
be considered taurodontic had not been established, the discriminant method relied
upon the subjective criteria utilized by the authors.

It seems reasonable, then, to suggest that since pulp chamber elongation is probably
a continuum, the point at which a tooth is termed taurodontic must rely on arbitrary
criteria. This reliance on arbitrary criteria fosters disagreement among various studies
of this dental trait.

Prevalence of Taurodontism

The prevalence of taurodontism reported in modem-day populations has varied from
0.54% in the primary dentitions of Japanese children [28] to as high as 5.6% in the
permanent dentitions of Israeli adults [35]. The criteria for the diagnosis of taurodon-
tism and the criteria for patient selection differed in all of the studies. Daito and Hieda
[28] examined the dental radiographs of the primary dentitions of 2,300 boys and 3,800
girls in Japan. Thirty-three (0.54%) of the children had taurodontic primary molars (11
boys, 22 girls). They found 14 hyper-, 45 meso-, and 18 hypotaurodontic molars
among the 33 children. The primary mandibular first molar was the tooth most
frequently involved. Keene [74] found hypotaurodontic teeth in 2.8% and meso-
taurodontic teeth in 0.4% of 247 male navy recruits. All examples of the trait were
found in mandibular second molars. Blumberg et al. [70] found approximately 2.5%
(295 of 11,905) of the patients in their study had the trait. Studt [75] found the
condition in 0.9% (46 of 5,000) of dental patients from 7 to 90 years. Shifman and
Chanannel [35] examined the dental radiographs of Israeli adults ages 20 to 30 and
found that 5.6% (68 of 1,200) had the trait: 62 (5.2%) had hypotaurodontism, 12 (1%)
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had mesotaurodontism, and 3 (0.2%) had hypertaurodontism. Of 10,204 molar teeth in
the 1,200 patients, 1.5% were taurodontic. The mandibular second molar was involved
in two-thirds of all cases. Witkop [11] found hypertaurodontism in 16 of 2,800
(0.57%) of patients ages 15 to 35 admitted for treatment at the Clinical Center,
National Institutes of Health. A conservative interpretation of the results of these
studies combined suggests that taurodontism occurs in approximately 2.5% of the adult
Caucasian population and that the mandibular second molar is the most frequently
involved tooth in the dentition.
A summary of the literature indicates that taurodontism occurs as an isolated trait

with predilection for association in certain familial groups with common racial,
geographical, and ethnic backgrounds; in certain syndromes with greater than expected
frequency; and in patients with a male habitus and aneuploidy of the X chromosome.
To date, there has been no published work regarding the occurrence of taurodontism

in females exhibiting aneuploidy of the X chromosome or any data on the occurrence of
taurodontism in the genotypically normal patient. The purpose of this study was to
investigate the occurrence of X-chromosomal aneuploidy in a population of patients
selected for taurodontism, to determine the occurrence of taurodontism in a randomly
selected population of dental patients, to study further the occurrence of this trait in
phenotypic males exhibiting aneuploidy of the X chromosome, and to investigate the
occurrence of taurodontism in phenotypic females exhibiting aneuploidy of the X
chromosome.

MATERIALS AND METHODS

Materials
To determine the occurrence ofchromosomal abnormalities in patients selectedfor taurodon-

tism. A subjective evaluation of radiographs from patients randomly presenting for dental
treatment at the dental clinic was conducted. Teeth exhibiting elongated pulp chambers were
examined to determine if these teeth represented taurodontic types. Those patients found to
exhibit taurodontism in one or more molars were examined for evidence of syndromal disease
and karyotyped to determine the presence of chromosomal abnormalities, particularly
X-chromosomal aneuploidy. Twelve individuals (four males and eight females) were thus
examined.
To determine the occurrence of taurodontism in a randomly selected population. Dental

records on 100 individuals were randomly withdrawn from the patient files of the University of
Minnesota School of Dentistry and of the University of Minnesota Student Health Service.
Dental radiographs on these 100 individuals were subjectively analyzed for the presence of teeth
with enlarged pulp chambers.
To study the occurrence of taurodontism in phenotypic males exhibiting aneuploidy of the X

chromosome. Male patients previously diagnosed as exhibiting aneuploidy of the X chromosome
were evaluated radiographically for taurodontic molars. Nine such patients were examined.
To study the occurrence oftaurodontism in phenotypic females exhibiting aneuploidy of the X

chromosome. Female patients previously diagnosed as exhibiting aneuploidy of the X chromo-
some were evaluated radiographically for taurodontic molars. Three such patients were
examined.

Methods
Radiographs of the individual dentitions were examined independently by the senior author

and three additional dentists. These individuals were requested to classify each dentition as
normal, hypo-, meso-, or hypertaurodontic, each being supplied with a diagram illustrating
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Shaw's classification of taurodontic teeth. Any dentition containing one or more mandibular
molar teeth exhibiting a form of taurodontism was considered a taurodontic dentition. These four
independent judgments were used as follows: If three of the four judges considered a dentition as
taurodontic, it was accepted as such. Subclasses of taurodontism were determined by accepting
the major opinion or, in case of a tie, the lesser degree of the trait. Karyotypic examinations were
performed on cultured leukocytes using standard methods* by the Cytogenetic Laboratory, Oral
Pathology and Human and Oral Genetics, School of Dentistry, University of Minnesota.

RESULTS

Occurrence of Chromosomal Abnormalities in Patients Screenedfor Taurodontism

Individual patient data for all patients included in this study are summarized in tables
2 and 3. Figures 3, 4, and 5 illustrate the radiographic appearance of the taurodontic
types.

All 12 individuals with radiographic evidence of elongated pulp chambers (table 2)
were judged to exhibit taurodontism: nine (three males and six females) were found to
exhibit hypotaurodontism and three (one male and two females) exhibited at least
mesotaurodontism. None had evidence of amelogenesis imperfecta, ectodermal de-
fects, or other syndromal associations. Subsequent chromosomal examination of these
twelve individuals revealed normal karyotypes in all cases.

Occurrence of Taurodontism in a Randomly Selected Population

Of the 100 individuals whose dental radiographs were subjectively examined by the
senior author, two were found to exhibit taurodontic teeth.

Occurrence of Taurodontism in Phenotypic Males Exhibiting Aneuploidy of the X
Chromosome

Nine phenotypic males exhibiting a variety of X-chromosomal anomalies were
examined. Two patients (nos. 15 and 17, table 3) exhibited a 47,XXY karyotype; one
patient (no. 13) exhibited a translocation defect; one patient (no. 14) was a mosaic
47,XXY/48,XXYY; one patient (no. 16) exhibited a karyotype of 46,XX (also called
"XX male"); two patients (nos. 19 and 21) were 48,XXYY Klinefelter variants; one
patient (no. 18) was a mosaic 48,XXXY/49,XXXXY; and one patient (no. 20) had an
XXXY karyotype.
The dental radiographs of these nine phenotypic males were examined for taurodon-

tism. Eight individuals exhibited taurodontism: six were judged hypo-, one meso-, and
one hypertaurodontic. One individual was judged to exhibit a nontaurodontic dentition.

Occurrence of Taurodontism in Females Exhibiting Aneuploidy of the X Chromosome
Three phenotypic females (patients nos. 22, 23, and 24; table 3) were examined. Of

these, one was mosaic 46,XX/47,XXX; one was 48,XXXX; and one was 47,XXX-ring
21. Dental radiographs of these three individuals were examined as outlined above.
Two were judged hypo- and one was judged mesotaurodont (fig. 4).

* Hypotonic treatment by KCI solution and fixation by Carnoy fixative. Slides flame dried and Giemsa
stained. Karyotypes constructed without banding.
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TABLE 2

PATIENT DATA SUMMARY (TAURODONT SELECTED PATIENTS)

Patient no. Race Phenotype Genotype Subjective analysis

.Caucasian Female 46,XX Hypo-
2 .Caucasian Male 46,XY Hypo-
3 .Caucasian Female 46,XX Meso-
4 .Caucasian Female 46,XX Hypo-
5 .Caucasian Female 46,XX Hypo-
6 .Caucasian Female 46,XX Meso-
7 .Caucasian Male 46,XY Meso-
8 .Caucasian Male 46,XY Hypo-
9 .Caucasian Male 46,XY Hypo-

10 .Caucasian Female 46,XX Hypo-
11 .Caucasian Female 46,XX Hypo-
12 .Caucasian Female 46,XX Hypo-

DISCUSSION

Taurodontism, while an unusual dental variation from the normal cynodontic tooth,
is probably not as rare as formerly thought. Taurodontism occurs in approximately 2%
of the Caucasian population as indicated by a study of 11,905 persons by Blumberg et
al. [70] and by the much smaller sample in the present study.

Whether the isolated trait has a polygenic or a single gene inheritance (dominant or
recessive) is unknown, since studies and kindreds from the literature (table 1) are
compatible with both. Further studies are required to resolve this point and to address
the possibility that isolated taurodontism is a genetically heterogeneous trait.

Taurodontism, in and by itself, cannot be considered a hallmark of X-chromosome
aneuploidy. Twelve patients selected for taurodontism had normal karyotypes. Any
screening procedure for aneuploidy of the X chromosome which utilizes taurodontism
as a criterion must consider that a significant proportion of the karyotypically normal
Caucasian population has this trait. However, in two incidences, not included in this
study, we have found patients with aneuploidy of the X chromosome (47,XXY/

TABLE 3

PATIENT DATA SUMMARY (ANEUPLOID-X SELECTED PATIENTS)

Patient no. Race Phenotype Genotype Subjective analysis

13 .Caucasian Male X,t(X,22)Y Hypo-
14 .Caucasian Male 47,XXX/48,XXYY Hyper-
15 .Caucasian Male 47,XXY Hypo-
22 .Caucasian Female 46,XX/47,XXX Hypo-
23 .Negro Female 48,XXXX Meso-
16 .Caucasian Male 46,XX Hypo-
24 .Caucasian Female 47,XXX-Ring 21 Hypo-
17 .Negro Male 47,XXY Hypo-

18 .Negro Male 48,XXXY/49,XXXXY Meso-
1 9.Caucasian Male 48,XXYY Hypo-
20 .Negro Male 48,XXXY Hypo-

2 1.Negro Male 48,XXYY Normal
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FIG. 3. -Hypotaurodontic mandibular second molar (patient no. 4), 46,XX

48,XXXY and 48,XXXY/49,XXXXY) who were initially suspected on the basis of
the extreme form - hypertaurodontism - seen on dental radiographs.

Patients with aneuploidy of the X chromosome with either a male or female habitus
frequently show some degree of taurodontic configuration of their molar teeth. Eleven
of 12 patients exhibiting X-chromosomal aneuploidy in this study were considered to
have one or more taurodontic molars by judges with no knowledge of their karyotypic
status. All three of the patients with a female habitus manifested the trait.

FIG. 4. -Mesotaurodontic maxillary first molar (patient no. 23), 48, XXXX
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FIG. 5. -Hypertaurodontic mandibular second molar (patient no. 14), 47,XXX/48,XXYY

The relatively constant association of taurodontic teeth in X-chromosomal aneu-
ploidy in the present study and in the studies of Keeler [61], Stewart [62], Gage [47],
and Gardner and Girgis [64] has not been observed by other investigators. Melosky
[59] found the trait in only six of 12 patients investigated, and Feichtinger and
Rossiwall [63] found only one patient (47,XXY/48,XXXY) with taurodontic teeth
among eight patients with X-chromosomal aneuploidy (table 1). Our study and a
review of the published radiographs of patients with X-chromosomal aneuploidy seem
to show that the nonsyndromal patient with the extreme form -hypertaurodontism -is
more likely to be found to have X-chromosomal aneuploidy.

Close examination of the our results reveals no simple relationship between
aneuploidy of the X chromosome and taurodontism. Since only one X chromosome of
each somatic cell is genetically active (Lyon hypothesis), the expected prevalence of
taurodontism in Klinefelter variants should be similar to the prevalence in the general
population if the trait were determined by genetic material on a single X chromosome.
If one assumes additive effects (through partial or late inactivation of the X
chromosome) of the genetic material contained on the X chromosome, the degree of
pulp chamber enlargement should increase in direct proportion to the number of X
chromosomes. Our results seem to support this concept in seven of nine of the
aneuploid-X male subjects and in all three of the aneuploid-X females. Two of the
Klinefelter variants, however, manifest degrees of taurodontism not in keeping with
this concept. Additionally, one would expect to find only relatively slight degrees of
taurodontism in the karyotypically normal individuals. As noted above, three of the 12
(25%) karyotypically normal individuals in our study exhibited moderate (mesotauro-
dontism) degrees of pulp chamber enlargement.
The failure of these results to verify conclusively any additive or non-additive effects

of sex chromosomal material, or to explain the relatively high percentage of
taurodontism in the karyotypically normal population, leads us to consider an alternate
explanation.
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The frequent observance of enlarged pulp chambers in the dentition of individuals
exhibiting aneuploidy of the X chromosome may not be due to the qualitative gene
dosage effects but, rather, to a quantitative gene imbalance which disrupts devel-
opmental homeostasis.
The concept of developmental homeostasis was termed "canalization" by Wad-

dington [76] when he suggested that developmental reactions in organisms are buffered
or "canalized" to result in one end product regardless of minor variations in the
environment. Shapiro [77] stated that developmental pathways are stabilized within
standard developmental tracts by stabilizing or buffering systems. These systems rest
ultimately on the evolved genic constitution of the individual.

Investigations into the disturbance of these stabilizing and buffering systems has
been primarily concerned with autosomal trisomic conditions. Hall [78] in 1965,
following a study of the abnormalities found in different trisomy syndromes, suggested
that the quantitative genetic imbalance caused by the extra chromosome may be more
important than its qualitative gene content. Shapiro [77] in 1970 suggested that the
additional chromosome in trisomics upsets the stabilizing or buffering systems,
resulting in a decreased buffering of the established developmental pathways. He
termed this upset in the buffering systems "generalized amplified instability of
development."
A possible mechanism for this "generalized amplified instability of development"

was suggested by Hall [78] to be a factor such as delayed development. Mittwoch [79]
also points out that delayed growth is characteristic in Down syndrome and other
human trisomies. Recent findings by Mittwoch [79] indicate that cultured cells from
patients with Down syndrome showed a slowing down of the mitotic cycle in vitro.
This slowing implies fewer cells in the resultant organ. Subnormal numbers of cells in
different organs have been reported not only in trisomy 21 but also in trisomies 13 and
18 [79].
When the sex chromosomes are considered, the same situation is suggested. Polani

[80] found that the mitotic cycle time in 45,X cells may be shorter than in normal male
and female cells. Barlow [81] obtained evidence which supports this possibility. Using
fibroblast cultures grown from females mosaic for two different X-chromosome
constitutions, cells with one X chromosome exhibited shorter mitotic cycle times than
cells with either two or three X chromosomes. Barlow [81], working with
X-chromosomal aneuploid conditions, maintained that each additional X chromosome
reduces the total fingertip ridge count by about 29. He felt that the observed slowing of
cell proliferation rate causes changes in cell behavior and, therefore, in the resultant
phenotype. Mittwoch [80] stated that an X chromosome may affect growth processes in
the embryo, as well as in later stages of development, even though all, or most, of its
contained genes are genetically inactive. The presence of the additional X chromo-
some(s) has a quantitative effect on all proliferation and related processes, thereby
producing an effect on the phenotype. Perhaps the slowing effect on cell reproduction
of extra X chromosomes relates to the necessity of the heteropyknotic inactive
chromosomes to unwind, replicate, and recondense, thus delaying the cell cycle.
A consideration of the foregoing findings suggests the following as a possible

explanation of the increased incidence of taurodontism in X-chromosomal aneuploid

TAURODONTISM 409



JASPERS AND WITKOP

states. (1) Dental pulp chamber morphology is a continuous trait, lacking a "normal"
discrete configuration or size. The point to which the pulp chamber must vertically
enlarge to permit the tooth to be termed taurodontic is ill defined and based on
subjective criteria alone. If pulp chamber morphology is indeed a continuous trait, it is
probably subject to various environmental influences. Pulp chamber morphology is,
therefore, subject to environmental variance and is less "canalized" than other, more
buffered systems. (2) The presence of greater-than-normal sex chromosomal material,
even though at least partially genetically inactive, can cause variations in the phenotype
through its influence of the intracellular milieu. (3) The relatively high frequency of
taurodontism in X-chromosomal aneuploid states may be a manifestation of devel-
opmental instability.

According to Shapiro [83], those traits in the "normal" population which possess
relatively large environmental contributions to variability (in this case, pulp chamber
morphology) are generally less stable than those traits with smaller environmental
contributions. If this instability is amplified by surplus chromosomal material, it is
expected that the less stable trait would be more deviant than more stable ones.
The particular mechanism of this instability or environmental variance may be an

alteration or slowing of cell proliferation rates at least at certain stages of development.
This alteration may result, therefore, in altered development and subsequent morph-
ological changes.
Hamner et al. [16] stated that a taurodontic tooth results when the epithelial

diaphragm fails to invaginate at the proper time in root formation. If this happens later
than normal, a tooth with an elongated pulp chamber results. If, in the case of surplus
sex chromosome conditions, cell proliferation rates are slower, it seems feasible that
the invagination of the epithelial diaphragm would be delayed.

The concept of developmental instability may also explain the frequent occurrence
of taurodontism with other ectodermal disturbances. The ectodermal cells establishing
the outline form of the root and the induction of dentin, and, hence, secondarily, the
pulp chamber form are probably also affected by the same changes which cause the
other ectodermal disturbances. The frequent association of taurodontism with ectoder-
mal disturbances and, particularly, with various forms of amelogenesis imperfecta may
be through an alteration of the ectodermal cells which are involved in amelogenesis
and, indirectly, in establishing pulp chamber morphology. The relative developmental
instability of the configuration of pulp chambers indicates that this trait would be
expected to exhibit alteration more frequently than other, more stable traits. Thus,
enlarged pulp chambers may be expected to occur more frequently in the presence of
ectodermal cell alterations.

ADDENDUM
Since this article was submitted, we obtained an additional case report from a foreign journal,*

describing taurodontism in the primary and permanent dentitions of six individuals. Two of these
individuals exhibit hypertaurodontism of the mandibular premolars, a condition not frequently
seen.

* GARCiA-GODOY F, ARMACH FJ: Taurodontismo en Dentici6n Temporal y Permanente. Reporte de
Casos. Rev Dent (Santo Domingo) 20:48- 53, 1977.
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